Induction of mitotic arrest and apoptosis by evodiamine in human leukemic T-lymphocytes.
Leukemias are a heterogenous group of diseases characterized by uncontrolled proliferation of abnormal blood cells of hematopoietic system. Evodiamine, a characteristic alkaloid extracted from Evodia fruits, has been reported to exhibit inhibitory effect on cell proliferation and migration in several types of cancer cells. However, there is no report elucidating the action target and anti-cancer mechanism of this potential natural compound. In this study, we have defined the anti-proliferative and apoptotic mechanisms of evodiamine in human acute leukemia CCRF-CEM cells. According to the MTT assay, the cell viability was inhibited by evodiamine in a concentration-dependent manner with an IC50 of 0.57 +/- 0.05 microM. Flow cytometry analysis showed that the apoptotic cell death proceeded by evodiamine was accompanied with a cell cycle arrest at the G2/M phase. Using Wright-Giemsa staining, we observed that evodiamine caused the cells to arrest in mitosis. It also profoundly caused an increase in polymerized tubulin levels and Bcl-2 phosphorylation on serine 70 in these cells. These data imply that the microtubular cytoskeleton appears to be one of the cellular targets in response to evodiamine. Moreover, treatment of CCRF-CEM cells with evodiamine was associated with increased levels of pro-apoptotic protein Bax, activation of caspase-3, and proteolytic cleavage of poly (ADP-ribose) polymerase, an endogenous caspase-3 substrate. Taken together, we demonstrate that evodiamine causes the mitotic arrest and a consequent apoptosis in CCRF-CEM cells through the enhancement of polymerized tubulin levels. Furthermore, several biological events including the Bcl-2 phosphorylation, Bax up-regulation and increase of caspase-3 activity could explain evodiamine-induced cell apoptosis.